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(54) ROUTE HIGH SPEED CHANGEOVER METHOD AND ROUTER 

(57)Abstract: 

PURPOSE: To reduce considerably a time switched to a 
backup route after the occurrence of a fault in the 
router in a network system having a redundant route 
between LANs and to switch a route at a high speed by 
having only to mount an additional function to the router 
without imposing any modification onto a communication 
terminal equipment. 

CONSTITUTION: Routers 1, 3 and routers 2, 4 being 
respectively in backup relation in a route between LANs 
7 and 8 send periodically a monitor packet for mutual 
monitor with each other at an interval shorter than an 
interval of routing protocol packets in addition to the 
routing protocol packet for generating a routing table. 
Thus, the switching time to the backup route on the 
occurrence of a fault in a router is considerably reduced 
more than the case with using only a standard routing 
protocol such as RIP by means of the mutual monitor 
using the monitor packet. Furthermore, since this 
method does not give effect on the standard protocol, 

the effect is obtained without needing revision of an existing communication terminal equipment 
at all. 
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[IS^l] hy-^ («T, LA 

-^gfAMB^, ^LAN Ad^^O©^— * 

5*2©o-^y hI7-^ (WT, LAN Bi:* 
i") t«r«*.fc*y M7-^«E»«^^Afc*5rt* 

fiEA— * §£g B <DFflO^T\ /w-^r-f l/fr— -ffrft 
_bffi/i— y-f hn/w^y h<D|ffllBJ;0gVMffl 

h!7 — ^ (£*T. LAN A, LAN B k$fi~f~) 
2 o<£>i£^ y Yy — t (£*T\ WAN A, WAN 
BtVrT) t. _L1ELAN A<h_b|BWAN At&ft 

-LIB L AN AkJhfBWAN Bh&ftE&£?rZ 
/>-^gfB^, _bl2LAN B k JilSWAN A k £ 

nm&m-rz>/i^-*mmck. ±ielan b^jiibw 

AN B k SrttESBK-ra^-^KKD k Sritxfc* y 

_hf2L AN A <?r _b|S LAN B^Of|(0;V — Md:JoV^ 
T 51 V * y ? T y Z?<D [C $> Z> _h|BA— * ^g A k 
±15/1— *3£gB. Xt^JbE/u— ^SS«Ck±!B/^— ^ 

A— f-f^o ha/W^y hktegiJtC, ±|EA— X 

h!7-^ (J£AT. LAN A, LAN Bdr^f) k. 
2o<7)JK^^ hy — ^ (J^T. WAN A, WAN 
BtW) ±|ELAN A <h JblEWAN A^ffi 

±15 LAN Ak±fBWAN B^^ffiliMf^ 
^-^gfBi, ±1BLAN B£±fSWAN Ak± 

iswan b k srffis^-r^/v— *mmc k &ffi*Ltz 

_bI2L AN A k ±15 LAN B^Ofl^yU — htCjoV^ 
T5 V * {C y ? T y ^<D BI>R \Z & £ ±12/1— * g£g A £ 
iffi/l— *KHB k<Dm<D&X\ /V — T" -f ^7 Z T—'7)V 



hy — ^ (J^T, LAN A, LAN Bt^f) £ % 
_blBL AN Ak±f5LAN B^ffiIg^2o 

±ISLAN A £±15 LAN B <h <£>f!il<OA' — MciSl* 
±ISA— ^gBkOF^(£>^T% ^-f-f^f- ^ 
(C. ±15/1"— >?7ti FaMjry h<DR5IHcfc 19 S 

ft 5 r t ^r^® k+z>A~-h mmmm^m 0 

[R«qf7] BtrfS^i — ^^Btt. ^*x-eix. gSB^S 

>fy^7x^oa7 h^r^i-^ h y y^Sr(ft«r 

LAN Ad^tftlBL ANB^O^^ccO/l^— h CT<h(C, 

7 =.—*<D=i* b&TF-T* hV y? &-r-<X8, L^t^^: 
fc^tC^oT^^tL^^ai^ h€r^#L. R»=«^hd5 
/h£ Wl— h^TBtJlBL AN A^^mffSLAN B-^cD 

HfrfBLAN A^P>MI2LAN B^(30/U— htC 
t^hy y^Sr*/hffiJ:»)*#v^ffii: L. 

-^gfB^t^uc^, a»«^fiy»rsi» 

IB^ hy y^S:*/JM»J:9*#v^^6*/h«[^tae3E 

tc £ 9 it*p-r a ^ k £4$a k a i tciss^/v— 
[i§*3S8] saia/i— ^sggA, b«. ^rtt^n. 

g^gE-r^BtlieWAN A, WAN B^CO^V^^ 
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£:ifctCj:9. HfffBLAN A^e>«JlBLANB^<oa 
S^-hr^C, /i— h^co/w- *3£Ba^ 
h y—p^OJ ^zn— ^cO=i^ h£r^-?-^ h y s/^ 

#U h36S,jx$vvw— hSrffllBLAN Afrb 

HfJlBL AN B ^<DA — h fc LTl^tS^:^, 
«HB/U-#K«A, B365*n-PJx«»-*-S«rlBWAN 
A, WAN B^CO^T ^j: — *<D=** h&7jk1- * h 

✓< yPTy *7<DM& fc fc 5 JJMB/v— * £§g b co@W &B 
«Lfcfltrffiyu— ^SSiBAWt, S«KdS«»-r-5«HBWA 
N A^<D-f ZS&7*.— ;*0)=i;* h£r^"t" * h V y?& 

*/MIfc*MU hy y^dSKXfcttofcrfcfctt 
I2LAN AfcffirlEA— y 1 ^ is #7* h=vw<<Jr«/ h £ 

mm-r z^ticx*) s*n-r s ^ fc fc -r s 2 

LAN B^CO^T y^7x-^C0n7i hSr^i" * h ]) y 

A, Bfrb<D/\'—*r4istrs+xi Y=;v/<tr>y hSrSft-T 
S^fcfcJ:!^ «rlS/w-^3S«A^e>«rtBLAN b- 
^y^7x-^03^ h^i"^ h 9 y 9 twills— 

^as«B^e>«riBLAN b—<d^. is 97=.— *<d^x 

hSr^T* h y y^fc«r*»U K^^hW^vvw- 
h£rfrJiSLAN AJ^fclffllBL AN B^CD/W- hfcb 

«BA— #SS«A, B*s*ix-pnift«M-»«HBLAN 
B^co-^ y^7x — y\(T>zi7\ h&Tjk-f * h V y?*Wc'b 

*y9 7 v s+<D«m fcfcS * =gK B^gf^rl 
BbfcllWBA'-^KBAW:. a3S«^»»"r4«ELA 
N co-f >^^7^— ^co^^ h£r^t~ ^ h V y?& 
MfiCIESL, ^> hi; y*a*XXfcfcofcrfc«ril& 
I5LAN AfcgffSB/W- ^-f ^^Zfxj hn/w^^y h£r 

as«r s r fc fc <t 0 ii^r * 4 

««CfcStt|ByW-^SSfltBO|»»SrB«bfct#. 

BE* h y y^SX'^f hSrSWbfc/i'— S 
ft bfc*s/ h y — & ^(D^f i/9~7 ^ — co* h y 
&/Htfc£X U hy^^^fn^ofc-i:^ 
8;^^Sfi^8St5o-^/^^ h!7— ^fcffirSBA' 

*pf 5 r. t t-f* m&m 7 a> e> 9 co{i»j*ia> 1 ok 



1] SMBLAN AlkXfL AN BKSffifcL 

-ci^swmwem:, atiis* mj y*MEXfcftofc££ 
t-rzm&m 1 0 (cisi&o/u— msaiof^fc 

^ollBI«J:9«v^lBIB-e, fl!t«ofc»ottl/^ 
4ry hSr^WJc^ ttc, RSS/^y h 

/u- hfl|««r*j|frt-«yu-^-f ^^-^/u^ietS-TS 
I5«^fc, 

h(c, S^e^f>K/v— T4lS?Zf* h^ 
/w^^^y h^r^fSbfc^^ h7-^^y^7x-7; 
cd =3^ h^r^-T^ h y $>^-CfcoTS/JvK«fc 

*?*fejie**ass«^6±iae*^y h7-^^;u 

— h<DU=2* h fc LT JilE/i' — T S isy^r—y/u^teffi 
IB^*co^-/ h y — ^^co/L~ hco^^T^ Y^ts/^— 
>/^u h^/w^y h«:g«bfe^y hl7-^^co^ 

h^-^^M^xmrnT^^—T^is^^u h=/^ 
©fc, 

h^r^ff bfcfc^i-. ±15/1— y^-^/HJ:S<5 
v^T»^4ry h^*«5fe«rSt«b, $E*»5fe— fc^^s/ 

v*mm^&/i'-Tjisymm^wtt, 

©fc cof^-C, ±E/w— f 1 ^ ^y*"r— ^/^^i(Dft^<D/u 
"f^^D ha/W^-jry hfc«SU(C. /U—^V 

ha^y h^rafflJ:f3S^raiHT, ffiS^ftO 
fc^OSa-'^y ht:^»365^igftb^5fcfct>J-. ^ 
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Z>^y h^-^^t^t^y^?!-^^^^ h £r 

^-r^ h y y^«:*/JMi^*jsi-s^ h y ^cx^s 

±iaJBb-&t>^cfflv^^ h y y^offl«r*/hffltc«1E 

[»*ai4] «jRK«*a«:. mris^ h y **3HEas 

h y y ? (0»/hffi^<03E3E«:ll*-r 5 ^ h y y ^ ^ * 
>m*s<trv h£i£ff U ffi<oyw-^36«^P>07« hy 
y*^*^3^'**y h&S«bfc£#tt, «HB^ hy 

y^X3E*a^J:5ii(ria^ h y y*tf>ft/JMfi^a>3EJER 
&$L&n y ft^mmsm t % 

ffl b fc £ t * 3 Ji 

IBJCtt^y h!7 — *^0>^T0>±8E>f >^ 7x-^(D^ 

^ b&m-t* h y 5y^srft/h«c«3E-rs^ h y 

[»#Si 6] MIB/w- r^y^n R 



IP (Routing Information Pr 
o t o c o 1) tc&<5 < >V—J- 4 l/?y+xi V ^^Wtt 

SPF (Open ShortestPath Fir 
s t) fc^Ow-^-f >>/^d h^^ZMft-fZ^k 

[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 3] ;i/-T>fy^n h=vW2, A^- f^M^ 

ffib. h^jfe-cfcs^y hy-^^a:^ 

[0 0 0 4] A* — h±0^y ht7 — ^-O^^^i— 

h=i/U35S|»#Sr4ftab, /W-^^ l^^zfu h=*/w* 
[0 0 0 5] /V" — "T" ^ V^^n h ^/U(Dfe&W kl^X 

— Ky : 7- j is >f . > 3 > • 

:/n ha/V (1 9 8 8¥) : T — • • V— 1 0 5 
8 (C.Hedrick .-Routing Information Protocol (1988) :R 
FC-l058)^5^jf e>tt^ 0 h^/v.«:ii^R I Pir^ 

«tu5 Q RIPH UN I X±Xm*£Mm£fr2> £ 5i- 

a— f>fy^p h^^^ brxs<*3tbTi^ 0 ri 

-To 

[0 0 0 6] |B**«fc bT, h!7-^ 1.2.3 

hy — ^2, 3 FbI^/i — ^^@B % hl7 — ^ 1, 3 
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ix5ii««!*X*5^y M7— ^ 3~*co/w- h 
[0 0 0 7] #/U-*£SBte, »JR-r-5P5*(0*y H7 

*mtC»*y YV-t I-*, ^^liiftrTSo 

[0008] ;^-^*SBO*y h!7 — ^ 3— <D<<ZsZ 
Z7^ — *<D* Y V y?&b^ /l/-^gfC^7 by — 

>;/M7~^3-*^xh [b] -esiaprtBj -cfcSg'cDii 

*P£r, £/c> /l— ?mWCte YV-? 3^=** Y 

[c] -esja^rtBj -c*>5go«*i«:fT3o 

[0 0 0 9] /w- ^SfB^f)^ f^f yfzfv Y 
;\ss<try b&*v — 2 2^*>gitIfeo*:/W-*3£« 
Aft, Z(D/U— htff&£rg#cDA--7^ ^PT—'TMC 

— *SSBBj&>&gttBiofc3;* McS«*y hy-^ 
co-r >-*:7^ — ^od^ h y ;y ^-efcs a Srio*.. h 

#iI*Pte h?7 — ^ 3— h [b + a] -eSl^pT 

[0 0 10] ±!B0>r «««*XI4, 
«i"5 0 ii««*Xtt, ii*n$*Lfc=»* hO/|s$v^ 
So 1"**?*>> [c] [b + a] ct9/h$V>^#, il 

-TSo [c] t [b + a] *s*U^i:#HU »«0lcSI# 
[0011] /u— *36filcj;<5 % ^-f -<y^D h 3 

;w^ y h*/B^fc/v— Ymn<Dmto}*mmm£ftt>ti 
./is— Y&iEm-x?ibz> z t <Dmmizm\<^<btiz>o 

[0 0 12] afMtefcXflS, YV — V 3— co>o— Y 
[0 0 13] ^ttJfttCfc^ /U— ^^©C^bSttSlo 



cb^ic, ^5/ M7->7 3^tf>A— htif$8£A'-^BA 
V\fc-*y h !7 — ^ 3^CDA— htg^^rA — *r 4 l/V^r— 
[0014] 

[«Was#*LJ:5 £-T5»Jg] Ud»L4*6. JbiSR 
v\ /u—7-4>rzfx* Y=* /i"<try bft&mic X 

[0015] m^mTLthft, -hisfie*a«-c^ufc:^ 

[0016] uni x-en^^tt^R i p<n*p\a^ &> 
S*W2:*5^rJiE3!38f*-e<oi»|inS:3^6 1^3 0 

[0 0 17] «JMOin& ±BW«S:»*L. 

OR I P»fc«*«r4:9, JilB««S:«Bfc-rs^ fc-e*> 
[0 0 18] 

jgc^tt^^l^n— — ^ (j^T. LAN A 

^^-T) IS LAN A^gNRStl^ 2 o^/w-^^ 
tAMBi, SLAN Ad^^2o^-^8EA 

^n-^M^h^ (J^T> LAN B£f*-T) 

[0 0 1 9] *^^$riS^i-^V^^A<?r LTJ3:, ^Jx 
11, 2o^n-^/^7h7-^ (LAN A, LAN 
B) i+*r2o<n.^y h!7 — (WAN A, W 
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ANB) SrrfrU LAN A^WAN AW. LAN 
A <t WAN BBL LANBtWAN Afal WLA 
N B WAN BF^<DA~ *mW. &rti?fl/\r-*& 

ia, b, c, D^-rs) srfflv^ttaftasbfc^^ 

[00 2 0] S'JtOiBAMHI^ LT, 2o(Dn-^ 

*yM7-^ (LAN A, LANB) 
*yH7-^ (WAN A, WAN B) t % LAN 
A<tWAN AiSrffiSftitt-r^v— ^SSSAt. ±B 
LAN A ^ JilEWAN B <t SrfiS^t^/W-^gf 
B£. ±I2LAN B _LfSWAN A£±f5WAN 

[0 0 2 1] l£\ZLft\<DMFRi!ft t IT, 20(7)P-^M 
y YV— ? (LAN A, LANB) l^dtS: 2 OCOA— 

[0 0 2 2] M7-^ffii»>^f^i; 
h^^ftraPBfi. /^r^y^/p 

[0 0 2 3] ;l-f^y^n h=i/W*, RIP (Ro 
uting Information Protoco 
1) ^T^V^-Ct>ctV>L, OSPF (Open Shor 
test Path First) Sr/B^T^b <fc</\ 

[0 0 2 4] HK N /I— *g§®fcfc. thfftSffl^ 

coy h U y*&*/JMfiJ:0:fc#i'MH£ brio < 0 
gLTV^CDteLAN Arfn^LAN B ^CDA — r* fc 
frb. 'P*£< t i> L AN Ad^LAN B-^CD/W— h 

h<D^»9Si!9{Cj;«9. LAN A^bLAN B — 

*Btf»U h^/h^WU— h^BlTlSLAN A 

d^iftlSLAN B ^(Djv — Yt Ltl^tSJ: 5 

US: S*«^«»-rSSWB^ hV y? 



[0 0 2 5] Jgi^ y ^ 7 y ^Hffi!CS>5/U-^8 
y hl7 — ^(c^fbSJia^ h y y^SrlRf^ (^^^) 

fc^oy h y 5/ y h £2tff l. h y * 

IU Sy h y y^*s*3EKftofcr. fc£, 
[0 0 2 6] ^tc. LANt£^»$;h/r^£iI«ffi* 

[0 0 2 7] 

'<y*T y 7<D«»\z$>Z>/u— ^Il^gf^tii Lfc 

l) K8E3EU -o8CX*tt/v— ^3*«rtl-»fiE-r 
50«;ttfR I PfcfriA'— T^v^/n h=xyut8«^ii 

[oo28] j^T-efi. ±m^&<Dm-ei&'<itmmmi: 

J&^yh?-^ (LAN A. LAN B) J^dt£r2 
O^Sc^iy hy- ^ (WAN A. WAN B) £r:fr 
I, LAN A WAN AP^. LAN A WAN 
Bffl^ LAN B<bWAN A?$, MLAN BiW 

an Bm<o/u— *mm (ttim^-^gtA, b, 

[0 0 2 9] LAN AlCilfftfS^X, LAN B\CM 

V^^zn— ^(7)^ h D WAN AH0-C2, w 

ANBlt-3, LAN A, LAN B#!]"C 1 t~tZ><> 

[0030] ^(Db$, mmf#mx\a*., /^-^s«a 

^6LAN B — V [3 (1 + 2) ] -cai»*Tfgj 
B^b TLAN B-^=i^h [4 (1 + 3) ] -C^JS"5I 

P> TLAN A— h [3 (1 + 2) ] T^JS^J 
Dfrb TLAN A^=i^ h [4 (1+3) ] -Xr^IJBpJ 
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[0031] a««*Ht=»* h^ftif^A— hSrs^-r 

iHf«*X, Y^tC, LAN AHAN B 
£0>R]<Z>/W- h £ It, /L-^gfA, WAN A, & 
tM<— * mm C £ a S A— h Sr»«i- £ 0 
[0 0 3 2] /W-^ifAlC^MLf;^, A— 

^m&%\Z>o --"C, yV-^gfBli, WAN B^CO 
^>-^^^-^(7)^ h y y ^Sr*/h«[ (l) KSBE-J- 
5c A— *^fiBF*3<?X R I P £rt? 9 /u— ^ >r y^/o 

-f^^nh/W^^^U LAN Ad 

as«i-^o ^k«b«, sic hy^^^y^ 

[0 0 3 3] ;^StB^5)LAN AiC^tf^ftfc 

yy-T^y/yo h^/w^-z tlan ^ 
[2 (i + i) ] -eaa«rtBj «r^f t><0-c*>*K 

[0 0 3 4] — *\ ;^^gfiB^P)WAN BlC^ff 

ANB^y^7x-^^)^ hy y**r*/Hi (1) 
tc^M1-5o A— *§g«Drt<?X R I P£t?t5>a— ^ 

><yyu h^/i-mffite. <<^*7=—*<d* bv 

3E^J:9, A— ^^^-^A^^ihS^^ BP 
gli^r^y^ah^/w^s/FMU LAN 

B^frrSo 

[0 0 3 5] ;V-^gfD^P)LAN B fcl 5£ff £ *t£: 

a— i/y^fv y=i)\,/Vry tlan a-^ 

*b [2 (i + i) ] -cpj3S"5Tiej ^-rt>o-e*>i9. 

fc#>. A'— x>r ^coSff4rtT5o 
[0 0 3 6] _hlBK«fc!>, iSfgfig^X, Y^tC, LAN 
A£ LAN B £ (DW\(D/V — h £ Lt;W-^SlB, 
WAN B, A— *«*Dfc«3/w- h«r»W-*J:5 

[0037] /\'—?mw-Ai)m'mfrhw&~tz>b, a— 

9. /V-*^@A<7)[Hjm£:fci5o A"- *SS« 

BI3\ WAN B^CD^f — X<D J b V y 9 

<om (3) * Uly^Ty^B*/^ 



h£P£tf;ft,S^>y h£WAN Bt£i£fg1-S 0 
[0038] * hy^^ 7y/5*^ y h 
£iBDK£9£{§£*v rnic±9A'— *««DW\ w 
AN BW<DJ ^fy^—^cn^ V y y? &7t(Di& 
(3) dM-To i9^L/c:J:5{--r>^^^-^^^ h y 
y^XIH, RI PlCi^-f^y^o hayu/^ 
* h«r|g^S-e:«o ^tftt^* h*>*vvu— Mt«a*a 

LAN AHAN B ©H©;w- h £ tt „ l?t//W 
-^iiA, WAN A, M/^^SiC$rI5^- 

[0 0 3 9] ^^cOJS"C^-<fc ^7/^ 

(LAN A, LANB) l^:t£ 2 OCD/W- 

[0 0 4 0] LAN A^aft^^X. LAN BI^I 

*:7m— h y 5/^it2, a— zmuBo^i/ 
?7?i~-x<D* b y y^«4t3 t-r^o 

[0 0 4 1] roirt, afS^Xtd^ yi--^^BA 
TLAN B — ^^h [2] "CSiapTfiBj Sr^-T^ 
— istfzfxi b=*/\"<fry /v-^giB^f) 
TLAN B — h [3] -ciij^plffij 

ftSS^YJC^ /^^glA^f) r L AN A— 
[2] -CPJ^pTlgj Sr^-r/i— ^-f Fa/w^ 
^/h^. yi^~^^HB^f> TLAN A^=i^h [3] 

[oo4 2] mmi&m*=*x h^>4w^ b&m&rr 

a^fe. aftSS^X, Y*d, LAN A £ LAN B 

[0 0 4 3] /^^^lAC^W^Ucit, A— 
^SIBH, K«/^^ h**ftfcj: 5;w-^8BAW 
Wm&toZo :^"C, /l— ^SSMB^, LAN A, L 
ANB^co><y^7x^^y h y ^^Sr*/h4t (l) 

jgkld/i— V^^n M/w^y hSr^J&L, LAN 
A, LAN B^SHti-*, 
[0 0 4 4] /U-^gfiBd^LAN AtC^ff^^tfc 
/V-r^y^Ph^/W^^hlj:, r L AN B— ^ 

[1] -eai^Piffij «r^-rt>(c»-e*>i9. j^M^imL 
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[0 0 4 5] — A* — ^^gB^b LAN BlC^ff 
$ fttcJl'—T >r i/^n h =i ;V/<7 y h tt, r L A N 

[0 0 4 6] ±1S^J:«9 N ii««S*X. Y^iC. LAN 
A£ LAN B £ cDf^cD/V — h t tr^-^SlB?: 
as/v-h *m$Li-Z> i5l:45. 

[0047] /v— ^sBAj&sRaF^eimtt-r-s^. 

BfiLAN A, LAN B-><D-f >^ 7 ^ — *<D * h 

Uy^SrTcOfflE (3) (CM-To ift^bfci oXC^ 

-7^ — *<D* h V y^^WXX. RIP — "7 1 4 1/ 

AiLAN Bt«^- hi: ITM^/U-^gfA 
[0 0 4 8] 

[0 0 4 9] **933ftSjlfflS*L«*y YV — 2 

^7h!7-^-e*)SLAN 7£, »««8* 6 
JKStt^n— h^-C$)5LAN 8 
JE«-*y h!7 — ^-efe^WAN 9 tWAN lOCi 

[0 0 5 0] 5fifS«8*5Xt/ffl««B*6^C>Aixtf. L 
AN 7 £ L AN 8 h<DT&<D)V— htt 2 

«** 5 , 6 tcfi^^sw^-e^fc^-^^ >-7 

[0 0 5 1] LAN 7 <b LAN 8 t <Dfffl<D/l<— 

— ^^g4(30ra{C*5V>"C. SVMCEffi^y h 1 1 <Oi£ 
[0 0 5 2] i2C, /U—*mMl<07uiy?m&.&7F 



[0 0 5 3] ro;^-^iIl^i:ov^x, a«*5R5d* 
tt. LAN 7 h££fettM*2 OSr^ttS 

[0 0 54] ;Wt^ 3 left, &>Z*y 

AN 8 Jem ITIj:;^ * ^© 2 £r;fr U "CSI»"5rffi-C *> S 
£8^;ftT^£o A—' 7^ >?'$\W8$m2 2 
fit, ±IB^y hSr/w-^»K2^tttf J;v^i:*J»r 

l, _hiB^^^ h^^y fj£SfB«fli2 l-a-rc^ 

laoTWAN 9— ^ft-r^o 
[0055] /v— r>f 3 SrifctoMMtrT 

RTfmmi%3i t <D/U— J-sls 7-J n hn^y 
S«Sr. /^f^y^JM«2 2^LTtT5o A~- 
7^^nh^|i2 6fl RI P^«o 
[0 0 5 6] Bft/^y h 1 1 co£attfc2*tt3««« 
iSmSI«2 4-efi 1 ^tt^ 0 g«IS2 4(t E 

[0 0 5 7] E«'^ yhll tf>Sft;&M&fe;i5 , !\> 
^B8«^*>S/V'-^SS112(OlW*^*ftU ^hy^^ 

3EM««2 7icii^g-r5 0 y by >y*^mm2 

WAN 9iS!lO^ >^ 7x-^©^ h y i/^^rft/hfi^ 

-r * <t 5 (-^ y^7x^sia« 2 s icg^^w t> 

[0 0 5 8] **5, *Hlfi«-Ctt. ^-fv<0^>fA 
[0 0 5 9] ^lif 24tt, jEiCil^Pfi|« 2 5 l£E« 

y^j, h 1 1 O^ftm^^iS^-r^o dtt^Sttfcil^ 

^«2 5^, mm<DR 1 PT^^e>nr^5*ftr\ ^ 
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[0 0 6 0] El 3 (a) IC. ii««|*iaoffl«^^r y h 
3 l©7t^^ hSr^-To Jiflf^y h 3 1 

[0061] i3 (b) — (d) 0 1 tC*5«tSa« 

5 frbmmm* 6 kjs-c tcmm^ y y 3 1 co^ft 

I«l*5©il7K^-efc»), B3 (b) - (d) 
[00 6 2] ffiftSS* 5 3&safS«* 6 i£3STTiifi^ 

^SJ^Sfc»lCit&*&^^K«Sr*J»i-4. a«* 

UJSixS y h 3 1 JS, B3 (b) ©t5t:4 
So ^ftM7K^^-^^f ^jf 

[0 0 6 3] /w- ^gfl 1*, 3«bfcg|3 (b) Oil 

v^x-T/A^i&srrSo ««»*6^soa 
-r s it z> \£&m ft /v- * ^® dW- * 3£g 
as3fttf>p>ix5 0 ^w-c, a~- ^ttam. El 3 (c) co 

h3 1 &WAN 9{£i£fcb-rS 0 EI 3 (c) 

[0 0 6 4] El 3 ( c ) coiitf jy h 3 1 £r§:{g L/c 

-^J:9B«tS. ^co^m, /^8i2^e>LA 
N 8fc^$ft*affi'*<iry h3 lfi. El 3 (d) CO 

<t5^ftSo El 3 (d) -m, sijfewar K^^^afs 

i r*a«s* 6 jc j: o r^ti $ tbSo 

[oo6 5] jti^*mn&TfMmm*&#<>±x<D*? 

yv— mist? ^—^xzj&^ts h&7F*t* y y a* 

[0066] B4ic. #3&w-c<o* h y ytcomo^x 

^ hy ;/*co^/Mgtel ir-TSo 
®co— of*., WAN#Jco-f — xco* Y l Jy?%: 



y ^^Sr" 3" , ;t/-^gl3^4(OWAN 1 OflO 
4^27 *<D* Y y s>^$r w 4" irUT^So WA 
N 9£WAN 10i^h!ly^©«S:lx.fcO 
JS, LAN 7t LAN 8 <t CO [a] CO 2 OCO/W — h CO 5 
WAN 9Sraa*«rtf3febT«ffl**5fc«)"C*> 

So 

[ 0 0 6 7 ] El 5 t£\ *nMm\c&\,^X/l>— 1 ^ 

P»».«rfir Lfc£#co»fe£^r o B4fc*Lfc*MJ 
jy^W9STlC±9. LAN 7 HAN 8fc£>H<D 

Y\cn^ WAN 9 4rI5yi/- hjWKR£:h/0* 
/Co -co^$^c/w-hJico/u-^^Hid5B*S:je 
ZL.tctc$>, WAN 1 0 SraS/v— Mc§JD#;t3ift 

[0 0 6 8] ;^gt3|j:, El 1 \z.7FL,tz.^M/<>r y 
hi l36S/y—^»«l^e>SfSSixft<ftofer.i:(J:J: 
*K ;w^ill^)BS«r*5o R»'**yM l co# 

*hSr*m+*-i:^J:9fT5 0 -eco^. /v~^^«3 
te x WAN 1 Oftijco-r l/?-7zr.— *<D* h y ^^^r w 

4 w fribMcmxfrz" i" tc^Mi-So ^ hy^^co 

3ESE«:> El2l^LfcA— *r 4 W-fxi h=i/P«HK2 6 
l-ex-btK •ffcft/v^-- f-fV^o h3;w^ y b4 
ia*LAN 7 (c^f ^tiS 0 rco/v— ^y*7xi y 
a^yh4 1tt, SfflWfct?W:ft<. -^V^^^- 

[0 0 6 9] /V— ^-Y X/Zfxi Y =2/U/<fry Y 4 1 lC 
Wc, LAN 8^CO/W— hlf^^r LT r L AN 8— 

^h ff 2 W t?a«BrtBj ^^ttr^So «*©a«o 

35-C*L^t*5U, ^^h" 2" ^8f4<Z)LA 
N SftiJCO^^^^m— ^CO^ h y 5/^^/U^gf3 

cowan i oiiijco^ h y s/^ ^co^j-e^So 

[0 0 7 0] 5 CO/W- zft^A 4 

f>fy^oh3^yM:j;985 (a) coi:p(c: 
ftoTV^So -Tftfc>^>, LAN 8^^^gfU 
ao-C9JaprfB-C*>5. =^ Hi" 5" Wori/^ 0 

h" 5" tt x jlffiffi^5cOL AN 7— CO-T>-^^ 
a: — ^co^hy^^ w l w /W^gtl COWAN 
9{B0-r ^coy YV yiP" 3 n Ji'—ZgkW 

2 CO L AN 8^ ^CO^ b y 3/^ w l w <h 

co^i-efeSo 

[0071] /u*-#msii <w&w\zftox/i'—*mBi3 
4 i&mfs$k3z5x&iE£tircm&. are** s rat, »: 

co<t5{-»^So 
[00 7 2] /W—x^ h aM^ry h41 

TLAN 8 — =r^h w 2 W XWm^Iffej tmfaftX\<^ 

Sco-r?., a«**5i?r*, r co^^ hCL AN 7— co 
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an 8^t±/i—?mw.3&mti&=** h n 3"-eai 

Sftftj$lT^5LAN 8^<£>yW- hlf^CD^^ hte 
H5 (a) <D3l?\zT 5" T'fcO, ^fcA~- hflMR© 
^5=1^ hdMfii^fcfcfc:* ii««8*5tt, /^f^y^ 
^— :/yU4 4 £EI5 (b) <7}£ 9l-SIt5 0 
[0 0 7 3] £JL±"C5S««* 5 <£>yi— hi2J 9 #x.tt^T 

[0 0 7 4] yU— *§Sfi3tt. /U— f-O'^tz ha/u 
^^F4i^ftl:i^ /u— *£SB4lC>< h y 

ftbfc^— ^^f 4(t WAN 1 0{BI<£M' — 

£rfc#A™7^ y^/n h^/w^^ h 4 3 5^ LAN 
8lCi£fg£;ft,S«> 

[0 0 7 5] ^^/WT^y^o h^/W^y h4 3 
IdttU LAN 7^<£>yW- h1ff$g£ LT l"LAN 7 — 

60^^Lfc<fc^«9, ^*h" 2" hi. yW-*^B3co 
LAN 7m<D^ is??^ — X(D* hi) y?" 1 " ir/l- 
— 4WAN 1 OiUJcD^ h I) y ? n 1 " b<Dft} 

[0 0 7 6] iift«g^6 (D/U—T* >-^ — z/yl-4 5 

"T-O'y'y** ha/W^y Md<fc 9 8)5 (c) 9 
ftoTV^o 1-&fc>*>. LAN 7^/1-^^12$: 
ifioTil»Rrffi-Cfc!K = *M± W 5" IC&oTV^o 
n^h" 5" ilfH^^6 COL AN 8^(D-J>?7 
=^—X<D*hy y?" 1" /V-^^f 2(DWAN 

IOLAN 7il!l-r^^ :7^~- h U y^" 1 " t 

[0 0 7 7] /W-^gll(Di§iCftot/W-^^l4 

[0 0 7 8] yw-x>r *s*f-fxi h=*A"<try b4 3Mte 
TLAN 7^3* h" 2" -CPJ^^Tfgj £#jtah,-CV* 
^cO-C, iifg$8;£6"Ctt. r<7)^^. FCLAN 8^£> 

AN 7-^/1— ^2K«4S:il4xtf = ^ h m 3" T^JS 
«TI^-T?fe5j ^^a-T^o /^f^^f^/H 5K 
ift^Lt^SLAN 7— <£>yu— htg^O^^ 
815 (c) OiplC" 5" T'fc'K ^»fcyu-H«*<D 
7J&^* b&f&^fZ&lC^ 5i«fiH*6Wt, /V-f>f^ 
f-y/M5i:B5 (d) OJ:9l^Mt6o 
[0 0 7 9] £JL±"eifi««* 6 <Z>yW- h§J 9 #X.te^T 



[0080] ige^. *mm&m?)'&2>WMt& 

[0 0 8 1 ] yu— *3Sfi 1 dSKWSrfi 

#^-^sti-4m gaa»2 4rtog^>f-7 
[0 0 8 2] s\o—*mw:i\zmmi>mtk-rz>b. s-^ 

fttil^tl^o Z.(Dt$. /l—*mW:3te^ WAN 10 

yu-^SEB4^*ruT^ hy^^^y^ 

[0 0 8 3] y h y y^^^vK*S:g«Ufcyi— ^SS 
f 4 (y— ^TURttD fi. WAN10i-<y^7x-^ 

^^ffi^ff-TSo y^-^^B2fi, y-^yHfc«<o 

[0 0 8 4] -to*, /v— ^3fiBid s P»*d>bIiIttUfc 

WMW^ffi) tt. wan 1 OflH-rv-^^—^cDy h 
y y^Sr*/hffl[^e>7c^fia«-MU. y^— *^S4i;i*tL 
X * b y y * T y •T&Jk&mttL,. J --^tttt-^fr 

[0 0 8 5] ^ hyy^7y^*SrSflUc/w-^g 

14 (y*— ha^ttffi) wan io«>^7 
i-^oy hy yy-&7G<Dmzm\^, -^yi4fcJS— # 

[0 0 8 6] yl— ^gf lM/^^^l2»(cgS 

OTAN 1 O^IT^ h y .y^^^>-^g 
ft^^r), yw-*3£B3. 4*icv>>/;w^tt^ 

[0 0 8 7] *frtttCf4, y~eyMfcffid>S>^V^yW< 

^ryh^AT? Hci V J — ^yHftHBd>btH*»*«l 
^tt^y h y *y*?'?^m&&g:m-t-ZZ.tlc£9 /- 

^SSB4^bS6fB*nsy h y s/^^^^il*Srg«-r 
Sriiao «^»Stfctt!tt«a> b >v^yw<^ Affile 
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[00 8 8] i/>>y/l>>s<xVtm*r?te. T$ms<tr y 

[oo8 9] zs>v/i>s<*viMx&>z/i'-fm 

2^tmm^x^^^t^^o^txh^>^b. /i<—* 
u vy^7tti^f) y hmtiuftm^ 

[0 0 9 0] es/^y Y^mr^^ 

hVtzk%<D^W8m2 4&tfii&«Sfit2 5 (i2# 
M) <DW)i¥z7* — Sr^-To ^f^lOl, 10 2. 1 

0 4n&&mm2 4<DW)ftXh*). *7^:/10 3teii 
%\m&2 5<DW){tXhZ> 0 

[00 9 1] /—^^ikM\^^X^M^^ryY(0^^ 

>^l 0 l) o * hi) v?yv^**fo*SL*v h 

2) o 

[0092] thy?* <nm^fc?ft>tifz z t £ A—r 

4) 0 

[0 0 9 3] H9i^ JESSES y M7 — ^ffll^fe^ hP^ 

^ h Lfc ^ (omwmm 2ar 

t*ii*n««2 5 (B2#RS) ©»fp7D-^t fl Xlr 
^111, 113 ttEffitttti! 2 4 <D»f£-?& *9 , 
y^fl 1 2f*ii*fl«*82 5<D»fre*>S 0 
[0 0 9 4] ^-f, Wyh!7-^^^7x- 

hy ^£§/jMi£-r£J:?, * hy^^tii 
i2 7tc^^m-r o^s^i 1 1) o * hv 

^112), ^/Mfcffia^&y^-hSR 
tMB-^frf-* C^y^l 1 3) e 

[0 0 9 5] mi oic. 4i/?7^— ^<ftffi3EMiiiajS: 
ii*&88*it2 5a><bgttElo*:±:£G9/U— ls*fzf* h 
^/wi8 2 6 (i2#I) oibf^7n-^^-r o 

[0 0 9 6] g*}^ ^^7s-^tl»t2 8^6 



(*xs>:/l 2 2). 3EjE*ft*tatf-to**firt>-ti:-r 

[0 0 9 7] ^{fcftlCte, ^hyy^^II^I^fco 
A— ^ — 3 CD-Is' h })<d=*x h 

[0 0 9 8] *3Ert*Sr«b<0/u— ^iga&t/ifi 

yhSri^U «<itS^<^-f>fy^J««2 2 

(i2#I) \cWt1- U7^124) o 

[0 0 9 9] gjl 1(C X A™ 7^ V^^n FayW^y 

[oioo] S^tc. ^ft Lfeyv—T 1 h n/w 

(^x^^l 3 1) o flqSELftv^ifrfr, hflHUSr 
/i— -r^r^^— ^HdilJpb-CJftT-TS (^^^^l 

32) o ft&*i-im'&. mic, a*p*ixfcA'->««eo 

3 3) o mft£thZ>W&. ««FLTV^/v- MffaSrB'J 

(^^^^l 3 2) 0 fi5fe$tb*v^^^ fpffc^fH 
Tt^o 

[oioi] H i 2 ic, *»wo#n<D»s«a>* ^ b 

^6^?ll<h^V^, LAN 8ldttJ£«*y — ?^<D4ls 

W3 t<DffiX<D^ y&v ZtlZ> 0 
[0102] LAN 7 b. LAN 8 t <Df^<DjV— h t 
L~C\ WAN 9SrifiS^— hdSa^StiTV^Sii- 
wan i o ^tr^-^gi5 i tc^-LT^ h y 5/ ^ 

AN 1 0^(D4 >?7^—X(D?i h y y^<D^£r§/h 

[0 10 3] ;I/-^^I5 KD»0»S«HBtty— 
/K h^CO2tt«S"Cfc0, ^-^Sll, 3 CO 

[0104] gl 1 3 ^^(^^HC0Sli)fe^JC0^ y h 
JgfSSjcO^Jg^i; ifx^,, /I— ^$SE 5 1, 5 2, 5 3 
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n^h. LAN 7HAN8^rp1^FH^St 
J^LTV^ 0 ^St5 3©WAN lOGO-O'* 
7x-^H:ftiWi:W:l*T^6^\ A'— *^g5 l i 

[0 10 5] gS^^ry Mi, /l*— *3S«5 2 i/W-* 

17 — ^f^7x^^ by 
y^Sr*T»/J^ttU ^t^^^f 5 1lc>PftT 

[0 10 6] fg-. JB = oHlB«^*5iL-C#x. 

yU-^-f ha/Ufi, XflHftfctf *V § y * K 

[0 10 7] JEK^ R I P"C*<. OSPF (Open 
Shortest Path First) l£g<5< 

[0108] 0 1 4 *^^<D^Pg<OHig^|(D^ y h 

i7-^ffis»a^-x^A«:^i- 0 #njsffii-ofi. lan 

7 £ LAN 8#iffSyl— *3S«6 lX^-^SH 
6 2fc:J;oT«Jft$;h/t;i/^o 

[0 10 9] 1^ yW- *§S«6 1 . 6 2-Cf^ L 
AN 7. LAN 8^(0>fy^7x-^0^ MJi/^ 

F^£:^tHLfc<>:i\ LAN 7. LAN S^(D^> 

y htt^8-Cfc5. Ki, LAN 7. LA 

N 8 if%e>^SH§UTt«tV\ 
[0 110] /W-^gg6 1, 6 2<£>Sl?)#54£fSi3\ 

[0 111] 

»J6L ANRIlc/u— ^Sr^bfcffi»<0/u— h3ft5fiqSEi-5 



[0112] A*««cri % haaHBRMfri 

d5T*#5o CtlfiR I PO^£^Lfc^<^A— h^O 

[0 113] 3Eld*«Mtt, R I P*^)«Jp/v- V 
#<OiifS«8*^*3ES:— t ^rT \Cs< y?Ty *?>v 

[Bl] h7-^ffiS»>^ 

[B2] yu— ^&Ho^n y ^«jaSr^i-HT?fc-5. 
[B3] im^lHOM^y hC7*-^y 

[0 4] * h y y^«9St««:*-ria-efc-5, 

[0 5] yu-^S6«*5|»iFSrjfirUfci*^«if^Sr«i- 

[0 6] /i^^««ds»0»*tt«fc#«IBW<o^B8 

[87] yu— ^^Bco^ffi^S-efc^o 

[08] m&*4rv hV&mfrf'C^TV bL,Tzb$<D 

[09] ^ hy y^y^yg^^ h£gff L7c<h# 

[0 10] >^73i-^tt«aE3EjS»Sr*W*ofct 

[0 11] yi— t^V^o ha;w^y hSrSffbfc 

[012] **W(DJBnosaMfl^y M7-^ftS» 
jgg y 1 A £r^i-0 "C & S o 

[013] ^^(dieoiimo^ h 

[014] **wo»Eg<oia6«^y hy-^fisa 

[^^-coia^] 

1—4, 51 — 53, 6 1- 6 2-/V-^g& 5, 6 
"-iim$8*> 7, 8-B-^*yH7^, 9, 10 
— Z£«*y h!7 — ^ N ll-lfl^yK 2 3-/V- 

2 6-/W -x^ V^^ci h=3/^«|« % 27-^hy^^ 
3 10 1-13 3-M 
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